Abstract: A large database of 115 triaxial, direct simple shear, and cyclic tests on 19 clays and silts is presented and analysed to develop an empirical framework for the prediction of the mobilization of the undrained shear strength, c u , of natural clays tested from an initially isotropic state of stress. The strain at half the peak undrained strength (g M=2 ) is used to normalize the shear strain data between mobilized strengths of 0.2c u and 0.8c u . A power law with an exponent of 0.6 is found to describe all the normalized data within a strain factor of 1.75 when a representative sample provides a value for gM=2.
Introduction
The prediction of strains and displacements is of increasing concern to a geotechnical engineer. The data of nonlinear stress-strain behaviour is conventionally presented in terms of shear modulus reduction curves of G/G 0 (where G is the secant shear modulus and G 0 is the linear elastic shear stiffness) versus the logarithm of shear strain (e.g., Hardin and Drnevich 1972) . On a plot of shear stress versus shear strain, the data is usually fitted with a modified hyperbola; a recent review for clays has been undertaken by Vardanega and Bolton (2011) . A significant practical obstacle to the application of this approach is that G 0 is rarely known. Furthermore, published data of G/G 0 often derive from resonant column (RC) tests in which strains are usually restricted to not much more than 0.1%, which is at the lower extremity of strains experienced in practical applications. The approach adopted in the current work focuses on "moderate" strains in excess of 0.1%, and normalizes stress using the undrained strength of the clay rather than its elastic stiffness.
Geotechnical engineers designing structures on clay generally focus on undrained strength as the key soil parameter. Ground investigations in such circumstances usually include borings from which disturbed samples are taken to determine water contents in relation to Atterberg limits. Additional probing may include standard penetration tests (SPTs). These routine tests are sometimes used to define design strengths through empirical correlations. More commonly, they are used to assess the variability of clay strength and plasticity in the region of interest, while "undisturbed" cores or in situ tests are used to define spot values of undrained strength or compressibility. The objective of this work is to enhance the foregoing by predicting the shape of the undrained stressstrain curve of clays so that this may be conveniently used in simplified deformation calculations. Shear strength mobilization with shear strain is an alternative way of looking at the concept of engineering factors of safety. Factors of safety on undrained shear strength are often quoted in working-stress and limit-state design methods and codes of practice, but without a link being made to the implied strain level.
A mobilization factor is specified to reduce the strains in the soil around the structure. This paper presents a detailed database of 115 triaxial, direct simple shear (DSS), and RC tests on 19 clays and silts. A novel way of normalizing their mobilization curves is demonstrated with a view to performing design calculations that deal explicitly with the serviceability criterion in limit-state design.
Statistical analysis
When performing a regression analysis, the coefficient of determination (R 2 ) value alone does not give sufficient information to determine the validity of the correlation. In addition to a scatter plot showing the original data, the following pertinent statistical measures have been used in the analyses presented later in the paper:
• n, number of data points used in the regression • p-value (or p), probability of a correlation not existing • SE, standard error. This methodology is similar to that used in Kulhawy and Mayne (1990) .
Undrained shear strength
The soil mechanics literature on undrained shear strength has two distinct perspectives. Many early papers were concerned with empirical correlations that would allow practising engineers to estimate strength based on elementary classifications or probings (e.g., Atterberg limits, vane shear tests, and SPTs). In the 1960s and thereafter, however, the emergence of critical state soil mechanics (CSSM) (Schofield and Wroth 1968) fostered a fundamental understanding that clarified the relationship between undrained and drained shear strength and that provided theoretical relationships between undrained strength and overconsolidation ratio (OCR), for example. Subsequent authors have done much to rationalise soil test and classification data within the broader CSSM framework, e.g., Muir Wood (1990) . In this way, the earlier empirical findings have been generalized to cover most types of element test, and have therefore become more widely applicable.
Normally consolidated clay
The undrained shear strength, c u , is the obvious parameter to normalize the mobilized shear strength, t mob . It can be measured directly or predicted using established correlations. Skempton's correlation (Skempton 1954 (Skempton , 1957 for the shear strength of normally consolidated soils as a function of plasticity index is often used
where s 0 v;0 is the in situ vertical effective stress and I p is the plasticity index. Muir Wood (1990) shows that there is appreciable scatter around eq.
[1] for a wider variety of clays.
Overconsolidated clay
OCR has a significant effect on undrained shear strength. Ladd et al. (1977) 
Correlations with liquidity index (I L )
Muir Wood (1983) gives a correlation for undrained shear strength (c u ) based on liquidity index, which can implicitly allow for the reduction of water content by overconsolidation, but is more convenient as it is available through disturbed soil samples.
Correlations with SPT N 60 values For standard site investigation the SPT test is often conducted, allowing estimates to be made of c u varying with depth. Hara et al. (1974) gives a correlation for c u with SPT blowcount for a database of cohesive soils. The majority of the soils in the database were reported to have void ratios ranging from 1.0 to 2.0. The OCR for the soils in the database was reported to vary from 1.0 to 3.0.
½4
c u ¼ 29ðN 60 Þ 0:72 kPa OCR < 3:0 where N 60 is the SPT blowcount. Stroud (1974) showed that plasticity index influences c u /N 60 for stiff clays. Reid and Taylor (2010) comment that Stroud's chart does not show a statistical analysis of the data. The optimum power curve (eq. [5] ) is fitted to the data (reproduced as Fig. 1 ) which confirms that there is a correlation, but with a flatter curve than that proposed by Stroud (1974) .
Anisotropy
It is well-known that the undrained strength of clay depends on the mode of shearing, e.g., Mayne (1985) . Data on the small strain stiffness of some clays is now also known to display anisotropy, e.g., Graham and Houlsby (1983); Lings et al. (2000) ; . However, there is as yet no database available that permits the generalization of degree of anisotropy at different strain magnitudes for different clays. The approach adopted in this paper is to use the data of shear strength to normalize the shear stresses consistent with moderate strains. In applying the results, engineers should ideally seek data for undrained shear strength obtained in a test mode appropriate to the problem, or could use the correlations between test types presented in Mayne (1985) .
Database of strength mobilization
Data was found for triaxial, RC, and DSS tests on natural clay specimens subjected to consolidated isotropic undrained (CIU) shearing. In all cases the sample was taken from zero shear stress to failure. Additional K o -consolidated tests are discussed later. Table 1 summarizes the publications, clay types, test apparatus, and number of tests available for inclusion in the dataset after digitization of the original test plots, or the input of filtered raw data of London clay in the case of and . Some data in the 16 publications was not used in the study due to the published curves being unreadable for the purposes of digitization. Some tests (seven out of 122) were available, but were nevertheless excluded from the database for a variety of reasons, which are outlined in Table 1 . Figure 2 shows a plot of the excluded test data.
The variety of test types included in the database in Table 1 might have been thought to be a drawback to the creation of useful correlations. This will be shown not to be the case. No statistical difference was found between the values of the key curve-fitting parameter determined for different test categories; see Table 2 . Rather than a drawback, the merging of different test data is a significant advantage as the results of the correlations will be more generally applicable to the data of undrained strength, c u . The use as a normalizing parameter of c u , determined from the peak strength in any given test, is assumed to automatically filter out anisotropic effects from the correlations.
Engineers may wish to make judgements about the strain that would be experienced at some mobilized shear stress, t mob , in relation to the peak undrained shear strength, c u . The strength t mob mobilized at shear strain g was identified as Gg. Many of the tests show deviator stress, q, versus axial strain, 3 a . For the purposes of this paper, shear strain and mobilized shear strength are defined as, respectively
BSI (1994) describes the quantity c u /t mob as the mobilization factor, M, which is equivalent to a factor of safety on shear strength.
Analysis of database
The collected database comprises 115 stress-strain curves from 16 publications describing a variety of test types. This variety will be an advantage in the application of the empirical correlations that follow, as the same framework is shown to fit irrespective of test method. Figure 3 shows an example of the Todi clay stress-strain data at various confining stresses . Plots were made of t mob /c u (= 1/M) versus shear strain for the 19 clays (115 tests) being considered. Power laws were fitted to the data points that corresponded to 1.25 ≤ M ≤ 5 for each test curve in the database. This region is referred to by the authors as the moderate-strain region. The reason for excluding the data in the low-strain region (M > 5) is partly because it is difficult to resolve low-strain measurements, and partly because such determinations are best made in relation to the small-strain shear modulus, G 0 (Vardanega and Bolton 2011) . Data in the high-strain region (M < 1.25) was excluded as the shapes of the test curves immediately pre-and post-peak display an exceptionally high degree of variability, presumably due to yielding, softening, and strain localization. In this region, the prediction of settlements is almost irrelevant as the clay is approaching failure.
Power curves are useful for curve-fitting to engineering data as they have only two regression constants, are straight lines on log-log plots, and pass through the point (0,0), which is a necessary condition for many physical phenomena. The power law model used in the subsequent analysis is
where log(A) is the intercept of the best-fit linear line through the stress-strain data plotted on log-log axes and b is the slope. The Todi clay data from Fig. 3 is shown again in Fig. 4 , fitted with power curves through the moderate-strain Vardanega and Boltonregion. The curve-fitting parameters for the database are summarized in Appendix A1. The exponent b determined for each test (CIU, DSS, cyclic triaxial, and RC) is given in Fig. 5 , plotted against plasticity index, I p , for the 115 test curves. It is clear that the scatter is exceptionally high and no correlation is present. No correlation was found using liquid limit, w L ; plastic limit, w P ; I p or I L ; water content, w; or initial mean effective stress, p 0 0 . It can be concluded that b is more likely to be explained by structure, fabric, the presence or absence of fissures, sampling technique, and general sample condition. Table 2 shows the average b-values for the three test categories in the database. The standard deviation and number of tests is also shown. The average b-value is 0.60 and the range plus or minus one standard deviation of the mean is approximately 0.45 to 0.75. This range captures the b-value of most clays. The collected data fitted with power curves in the moderate-strain region yield A-values ranging from 2.79 to 455.9 with an average A of 16.9 and a range of exponents b from 0.3 to 1.2. Figures 6a, 6b, and 6c show this range of bvalues for A = 1, 10, and 100, respectively. This demonstrates the variability that can exist between different clays and tests. Figure 7 shows all the moderate-strain region data plotted for the entire database.
Mobilization strain
A variety of b-values describe the stress-strain data of the individual clays in the database, the average value being b = 0.6. It was decided to accept this as the best value for prediction. In addition, a pivot strain was used to normalize the strain axis. This pivot point was taken as the strain level when M = 2, denoted as g M=2 . This strain level is referred to by the authors as the mobilization strain. Equation [8] is therefore modified, and becomes
where t mob /c u is the inverse of the mobilization factor (1/M). Figure 8 shows the measured values of t mob /c u plotted against those predicted using eq. [9] . The resulting regression is
The coefficient in eq.
[10] is 0.49, rather than the 0.5 as defined in eq.
[9], because of the decision to lock the b-value at 0.60. Equations [9] and [10] are operationally identical and it is evident that eq. [9] successfully normalizes the shear strain data in the database. The regression model has a coefficient of determination R 2 of 0.90; in other words 90% of the variation in the data can be explained using the best-fit mobilization strain g M=2 and the average b-value of 0.60. Equation [9] effectively offers a one-parameter model for nonlinear kinematic hardening inside the volumetric yield surface. Jardine (1992) describes this as behaviour lying between the Y 2 and Y 3 yield surfaces in a nested yield surface visualization. The need, in Fig. 4 and subsequently, to impose the lower limit t mob /c u > 0.2 on the chosen moderatestrain range must partly reflect the initially linear elastic behaviour at small strains within what Jardine describes as the Y 1 yield surface. The upper limit t mob /c u < 0.8 of the chosen range, within which eq. [9] has been shown to be useful, is taken to reflect the onset of nonlinear plastic behaviour, described by Jardine in terms of approaching the Y 3 yield surface. These limits are shown in Fig. 9a to be useful in defining the moderate-strain region for the database. They must obviously be taken as approximations as the shapes and relative locations of the Y 1 , Y 2 , and Y 3 yield surfaces must be soil and stress-history dependent. Figure 4 is typical of a set of stress-strain curves at different confining pressures, in that the variation in g M=2 is much more significant than the variation in exponent b. Use of the mobilization strain has been shown to be effective in reducing the error in prediction of t mob /c u as shown in Fig. 8 . The normalized stress-strain data are shown for the whole data- Fig. 9a , and again in Fig. 9b using log-log axes. The small scatter in the vicinity of the pivot point t mob /c u = 0.5 is due to random error introduced either by digitizing the stress-strain curves published by the authors listed in Table 1 or noise in their original test data. The factor error incurred by using eq.
[9] is seen in Fig. 8 to be generally no more than a factor 1.4 on stresses at a given normalized strain within the chosen mobilization interval and, correspondingly, no more than a factor 1.75 on normalized strain at a given stress, as seen in Fig. 9b . Although four out of 19 clays and silts have at least one point on their stress-strain curve lying outside these bounds, this only applies to about 1% of the total number of digitized data points. It is also evident that most of these troublesome points lie on the conservative side of prediction (eq.
[9]), and none of them refer to low mobilization factors M < 4.
Predicting mobilization strain
Multiple regression analysis was used in an attempt to discover the significant parametric influences on the reference strain g M=2 , and to arrange the key parameters in appropriate groups for the purposes of prediction. Some of the tests in the database were found to be atypical in that they were found to have g M=2 values that remained as outliers whichever correlation was attempted. The Manglerud quick clay is best characterized as highly structured inorganic clayey silt with a very low plasticity index of 8%; it was also excluded from the regression analysis. Some of the publications did not give sufficient information to determine appropriate values for p 0 0 (San Francisco Bay mud, Osnoy clay, Drammen clay, St-Roch-de-l'Achigan clay); these were necessarily excluded from the analysis. The subsequent analysis relates to 14 of the original 19 clays in the database. A multiple linear regression (MLR) was performed using the data-analysis package in Microsoft Excel. The best model that could be found is given as eq. [11] . Figure 10 shows the logarithm of the measured mobilization strains log 10 (g M=2 ) plotted against the values predicted from eq. [11] ). An error up to a factor of three still remains in the prediction, although the coefficient of determination, R 2 , is 0.44 and the p value is exceptionally low. Figure 11 shows t mob /c u values from the database plotted against predicted t mob /c u values using eqs.
[9] and [12] . Use of the mobilization strain g M=2 as predicted using routine ground information (c u , p 0 0 , and I p ), together with the average b-value of 0.6, and in the absence of any stress-strain test, creates a factor error of up to 2.0 in the prediction of t mob /c u values in the moderate-strain region, or correspondingly a factor of error of 3.2 in the strains estimated at a given stress. This study has not, therefore, negated the need for laboratory testing of the stress-strain behaviour of clays, but it does offer a framework within which shear strength mobilization can be estimated within different margins of probable error, depending on what soil testing data are available.
As eq.
[12] allows the mobilization strain g M=2 to vary from less than 0.1% for low-plasticity silty clays to greater than 3% for high-plasticity clays, at least one test to actually determine a value of coefficient C in eq.
[12], for the particular clay of interest, is strongly advised.
Link to OCR
Equation [12] suggests that mobilization strain is a function of undrained shear strength, plasticity index, and present confining stress. However, using eqs. Therefore, from eqs.
[12] and [13] we can alternatively say that
Many of the publications used to compile the database do not explicitly state OCR. Equation [13] has inherent errors due to the use of eq. [4] to compute (c u /p 0 0 ) nc and therefore back-calculation of OCR was not attempted for all the clays in the database. However, given there is greater confidence in the relationship for London clay it was decided to compute values of the mobilization strain with increasing OCR as an example. Equation [14] suggests that g M=2 should vary with stress history, and should therefore vary with depth in an overconsolidated deposit.
Depth-related data of high quality cores of London clay is available in the database, from and . Two additional tests on intact samples from Cannon's Park in London, were reported in Jardine et al. (1984) . Seventeen tests on London clay were therefore available to plot mobilization strain (g M=2 ) data against sample depth (see Fig. 12 ). A logarithmic trend results with mobilization strain decreasing with depth (eq. [15] ). The correlation has a coefficient of determination R 2 of 0.46, which means that (eq. [15]) explains 46% of the variation of mobilization strain for the three London clay sites studied. This could be evidence of reduced OCR reducing the mobilization strain. It is acknowledged that only three sites in a single deposit (London clay) are described on Fig. 12 
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Now, writing
where Ds is the apparent past overburden pressure, g′ is the buoyant unit weight ∼10 kN/m 3 , and z is the depth in the London clay. Substituting in eq.
[18] we obtain
0:28
Using eq.
[20], and taking an assumed bandwidth of Ds = 300 to 1000 kPa for London clay, the predicted profiles with depth of g M=2 can be computed; these are plotted on Fig. 12 . The fit to the scattered observations is not unreasonable.
K 0 -consolidated test data
In K 0 -triaxial tests the test curves do not start at zero shear stress. Jardine et al. (1984 Jardine et al. ( , 1986 reported the data of highquality triaxial tests performed on reconstituted low-plasticity clay. Figure 13 shows the original data re-plotted for tests with various OCRs marked as R1, R1.4, etc. It is possible to define a new parameter t 0 , which is the initial shear stress after one-dimensional swelling. This can conveniently be taken in Fig. 13 as the stress mobilized at 3 a = 10 -5 .
Test R4 begins approximately at K 0 = 1, t 0 = 0, where K 0 is the initial coefficient of earth pressure. This is used to obtain a fitting to eq. [9] . The stress-strain prediction of any other K 0 test is then achieved by scaling for the actual undrained strength achieved in that test, and then by shifting the scaled curve vertically so that it starts at shear stress t = t 0 . Figure 14 shows all the test curves accompanied by the predictions achieved using this procedure. The performance is generally satisfactory for t 0 > 0, K 0 < 1, but less so for the test from the largest yield stress ratio R8 for which t 0 = -7 kPa. Updating eq.
[9] accordingly we obtain
where g M=2 refers to the mobilization strain of test R4, t 0 , and c u refer to the start and finish of any other K 0 test, and (t mob , g) represents the predicted stress-strain curve. 
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Discussion
Engineers generally begin designs for clay by establishing the undrained strength profile, and then assigning a safety factor that is thought to safeguard against material variability. Some form of penetrometer probing is usually conducted to fix a design line for c u . If SPTs have been conducted, Fig. 1 suggests that the undrained strength of a clay of known plasticity index I p could be estimated within an error factor of 1.4, even allowing for uncertainties in energy transmission. This is also a typical partial factor on c u adopted in codes of practice (e.g., Eurocode 7 Geotechnics; CEN 2003). Many engineers assume that the standard safety factors on material strength and loads are also effective in preventing excessive deformations. Even where deformation calculations are carried out, they usually rely on linear elastic calculations with an estimated value of soil stiffness. This paper sets out an explicit understanding of soil strains in relation to mobilized stresses. Taking the example of a simple circular footing on clay, Osman and Bolton (2005) introduced the notion of a mobilized shear strength, t mob , sufficient to hold in equilibrium the vertical bearing pressure, q, arising from working loads. Applying the usual symbol N c , originally defined as an ultimate bearing capacity factor, but now used as an equilibrium factor at working loads Eason and Shield (1960) established an upper bound of N c = 6.05 for a rough circular foundation, and a value of 6 will be used here. Osman and Bolton (2005) used a continuous deformation field within a Prandtl bearing mechanism to relate the average strains, g mob , to the ratio of undrained footing settlement, w, to diameter,
Associating c mob from eq.
[22] with g mob from eq.
[23], by using the power curves (eq. [9]), we predict
Furthermore, using mobilization factor M (which is functionally equivalent to a safety factor on soil strength)
½25
M ¼ 6 c u q and rearranging, we obtain
Equation [26] demonstrates that the material parameter g M = 2 is required in addition to the mobilization ratio M if engineers are to make reliable estimates of footing settlement. Osman and Bolton (2005) showed a close correspondence between this method, termed mobilizable strength design (MSD), and a fully nonlinear finite element analysis of circular footings.
In limit-state codes of practice, and in load and resistance factor design (LRFD), the overall safety factor is split into various partial factors. For example, if partial factors of 1.1 and 1.3 were applied to the characteristic dead load W and live load V, respectively, and a partial factor of 1.4 were applied to the undrained shear strength c u , then for the same circular footing the following limitation on load would apply:
In the particular example where V = 0.25W we can rewrite eq.
[27] as
So the net effect of the three partial factors is equivalent to the application of a single mobilization factor M = 2 on undrained shear strength in relation to dead load. Using M = 2 in eq. [26] we can determine the range of likely proportional settlements
The range of g M=2 for various natural clays found in the database, and shown in Fig. 10 , is from 0.0015 (Grande Baleine normally consolidated clay) to 0.044 (Manglerud quick clay) with a mean value of 0.0088. It is that the range covers a factor of 30, however, that is most significant, as eq. [28] shows that the provision of a single mobilization factor results in the same uncertainty factor of 30 in settlements. This corresponds to a range of settlements from 0.7 to 20.5 mm for a 2 m diameter foundation (or equivalently a square foundation). The adoption of a strength-reduction factor M = 2 should therefore lead to the design of foundations that would generally settle by a tolerable amount in relation to building damage.
If, on the other hand, an engineer was permitted to adopt a partial factor of unity on applied loads, such as in the design of storage tanks where the maximum working loads are closely predictable, the consequence for undrained settlements would be significant. Allowing M to fall from 2.0 to 1.4 in eq.
[26] might seem acceptable from a conventional reliability perspective, but the settlements would increase by a factor of about 1.43 1.67 ≈ 1.8, corresponding to a range from 1.3 to 37 mm for a 2 m diameter foundation. There could well be serviceability issues at the upper end of this range, for the most compliant soils, even where the probability of soil failure was considered acceptably small. An engineer who wants to limit deformations can use the information provided in this paper, in conjunction with any site-specific stress-strain data, to narrow the range of expected settlement values. If the reference strain g M=2 for a [21] (test data from Jardine et al. 1986 ).
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clay were predicted solely on the basis of Atterberg limits and effective stress levels, using eq. [12], then Fig. 10 shows the possibility of an error up to a factor of 3. If a sufficient number of stress-strain tests is conducted to obtain a reliable mean value for g M=2 , Fig. 9 suggests that a factor error up to 1.75 on strains might occur towards the extremes of the chosen range 5 < M < 1.25 due to the inaccuracy of describing all clays using the same power exponent b = 0.6. Even in the vicinity of a measured value for g M=2 , the factor error in strain predictions from one test to another can apparently be as large as 1.3, as observed around the pivot point in Fig. 9b . Equation [26] confirms that the error in nonlinear settlement prediction should mirror the error in g M=2 .
All the foregoing relates to the undrained foundation settlement. However, the ratio of fully drained to undrained settlement of shallow foundations on soils in their quasi-elastic range of behaviour, as described here, should fall in the range 1.4 to 1.6 as the secant Poisson's ratio rises from about 0.2 to 0.3 (see Burland et al. 1977) . The methodology set out in this paper therefore offers a design engineer an order of magnitude improvement in settlement control compared with the use of codified safety factors.
Conclusions
A database of the undrained stress-strain behaviour of natural silts and clays was compiled from 16 publications by various authors. A total of seven of the 122 tests were excluded either because they were found to display inherently erratic features or due to the data falling outside the range of interest corresponding to moderate-strain levels and typical safety factors. A method of estimating the undrained shear stress-strain curves of clays is recommended, using a normalization based on their undrained shear strength c u and a reference strain g M . This can conveniently be discussed in terms of mobilization factor M = c u /t mob . Plots of t mob /c u = 1/M versus shear strain were obtained for the 19 clays and silts in the database. It was discovered that for the range of greatest practical interest (1.25 ≤ M ≤ 5) these curves could reasonably be described as power curves whose apexes lie at the stress-strain origin.
This observation led to the adoption of a reference strain g M=2 for each test, defined as the shear strain required to mobilize one-half of the peak strength. An average exponent of 0.6 was used to describe the normalized power function for 5 < M < 1.25. The undrained stress-strain equations of a large database of clays, variously overconsolidated, thereby came to fit eq. [9] in the moderate strain range. The use of eq.
[9] to derive a mobilization factor consistent with any moderate strain level, based on the measurement of reference strain g M=2 , does not generally result in an error exceeding ±40%, see Fig. 8 . This error is largely due to the exponent b being taken at a standard value of 0.6, whereas it was found to range from 0.3 to 1.2; see Fig. 3 . The corresponding error factor on the strain predicted at a given mobilized stress ratio is 1.75; see Fig. 9 .
If eq.
[12] is used to predict g M=2 , based only on a routine ground characterization instead of actual stress-strain tests, then the possible error in the prediction of mobilized stress for a given strain increases to a factor of 2; see Fig. 11 . And the possible error factor on the strain predicted for a given mobilization of stress correspondingly increases to 3.2. Use of eq. [12] is not recommended for highly structured quick clays or residual soils, which were excluded from the regression analysis.
Although the database, and eq.
[9], was based on standard undrained triaxial compression, DSS, and RC tests for which the initial shear stress was zero, one set of tests on reconstituted low plasticity reported by Jardine et al. (1986) had been allowed to swell one-dimensionally prior to being tested in compression from an initial K 0 ≠ 1. Some success was demonstrated, at least for cases with K 0 ≤ 1, by simply shifting the standard power curve vertically so that it started at an initial shear stress t 0 corresponding to its K 0 value (eq. [21]).
Prescribed geotechnical factors of safety cannot be used to achieve undrained settlement targets let alone ultimate settlements. The use of a single mobilization factor for the clays in the current database leads to the settlement of a notional 2 m footing varying over a factor of 30. The information presented here allows an engineer to reduce this variability by an order of magnitude. Table A1 (concluded). Italicized values are used where the same piece of information is carried through to describe subsequent tests in a series. London clay raw data was filtered before input into the main database (≈ every 10th datapoint in the moderate strain region).
